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Abstract. The aim of the study was to characterise cascaval cheese from textural 
point of view. During maturation the samples of cascaval cheese were analysed using 
instrumental and sensorial test. A Scanning Electron Microscope was used to analyse the 
microstructure of samples.  
 




Cascaval cheese is one of the most apprectiated cheeses in south eastern part 
of Europe. This cheese is characterised by a special fibrous texture obtained by 
scalding the coagulum in brine or whey (Fox et al., 2004b; Costin, 2003). The 
ability of cheese curd to plasticize in hot water and reorganize into a unidirectional 
fibrous structure is presumed to be governed primarily by the amount of casein-
associated calcium (more correctly calcium phosphate) that is available to crosslink 
the amorphous para-casein matrix at the time that heat is applied to the curd 
(Lawrence et al., 1987; Kimura et al., 1992; Lucey and Fox, 1993; Kosikowski and 
Mistry, 1997). Furthermore, the hydration of para-casein increases as the level of 
casein-associated calcium decreases, which probably contributes strongly to the 
ability of the curd to plasticize. 
Table 1 
Cheese texture characteristics 
 
Characteristics Definition  
firmness Ranging from soft to firm. The extent of resistance offered by the 
cheese, assessed during the first five chews using the front teeth 
cohesiveness The degree to which the chewed mass holds together, evaluated after 
five chews 
adesiveness The degree to which the chewed mass sticks to mouth surfaces, 
evaluated after five chews 
rubberiness The extent to which the cheese returns to its initial from after biting, 
assessed during the first 2–3 chews 
creaminess The extent to which the texture has broken down to a creamy semi-
liquid texture, assessed between tongue and palate during mastication 
 
Texture can be defined as the attribute of a cheese resulting from a 
combination of physical properties, including size, shape, number, nature and 
conformation of the constituent structural elements, that are perceived by a 
combination of the senses of touch (tactile texture), vision (visual texture) and 
hearing (auditory texture). For example, the „softness” of a cream cheese can be 
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assessed visually upon cutting the cheese, by proprioceptive sensations when 
spreading the cheese, and finally by tactile sensations in the mouth during 
consumption.  
During mastication and consumption, texture perception occurs in the 
superficial structures of the mouth, around the roots of the teeth and in the muscles 
and tendons (Fox et al., 2004c). Cheese texture characteristics frequently described 
include firmness, cohesiveness, adesiveness, rubberiness and creaminess (Table 1).  
Due to the fact that sensorial analysis implies a subjective side, many studies 
in the latest years aimed a correlation between sensorial and instrumental tests (Fox 
et all, 2004a; Juan et all, 2007; Everett and Auty, 2008).  
 
MATERIAL AND METHOD 
 
Cascaval cheese was made at a dairy plant in Galati County, according to 
the procedure used in the plant. Row cow milk was standardized at 3.2 % fat and 
heated at 35 ºC as specified in rennet’s prospectus. Renneting took place for 50 
minutes. The coagulum was cut and graded and after that the coagulum and whey 
mix was heated at 40 ºC stirring continuously in order to expel the whey. After 20 
minutes the coagulum was put on a sieve and pressed for 25 minutes. The obtained 
fresh curd was then cut into slices and ripened at 30 ºC until the 200 ºT acidity was 
reached. The curd was cut into pieces with 0,5 cm thickness, put in wicker basket 
and scalded in 12% brine, at 70 ºC for 60 seconds. The curd was then manually 
kneaded and stretched in order to reorient the amorphous curd structure into a 
unidirectional fibrous ribbon of hot plastic curd. Then the plasticized curd was put 
into moulds and dried for 24 hours at 20ºC. The ripening process took place in two 
stages: first at 18-20 ºC for 7 days and second at 10-12 ºC for other 7days. The 
samples were encoded as follows: plasticized curd – sample 1, 7 days ripened curd – 
sample 2 and 14 days ripened curd – sample 3. 
Microstructure of fresh curd, 7 days ripened curd and 14 days ripened curd 
was analised using a scanning electron microscope (SEM) (XL Series, model XL30, 
Philips). Thin layers (0.5 mm) of curd samples were freezed and placed on stainless 
steel plates, then examined at the microscope (Grecu and Costin, 2002). 
Firmness was measured using a texture analyzer made by Guss. The samples 
with dimensions 100x100x100 were placed on the support of the apparatus and then 
penetrated using a 8 mm diameter probe. The force required to penetrate the samples 
at 14,5 mm depth was measured. The software of the apparatus ploted the variation 
between force and depth. 
Sensorial analysis was achieved with 10 panelists trained at Food Science 
and Engineering Faculty Galati. They analised a series of sensorial characteristics 
that describe texture: firmness, cohesiveness, adesiveness, rubberyness and 
creaminess. The panelists were asked to give scores between 0 and 5 (0 most 
disliked, 5 most liked). The score was calculated as the averege of the ten scores 
pointed by the 10 panellists.  
 
RESULTS AND DISCUSSION 
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In figures 1, 2 and 3 are presented SEM imagines. It can be observed the the 
fibrous microstructure of the plasticized curd. At the end of the texturising process, 
casein fibres form a compact, characteristic, laminar texture. Proteolysis occurred in 
ripening process is well represented in figures 2 and 3 by discontinuous protein 
matrix. As reported by Tunick (2000) for the cheese low-pH (4.36–4.40) caused the 
breakdown of submicelles into non-linear strands of casein and finally to the 




Fig. 1. Plasticized curd microstructure Fig. 4. Variation of force against depht for plasticized curd 
 
 
Fig. 2. 7 days ripened curd microstructure Fig. 5.Variation of force against depht for 7days ripened curd 
 
 
Fig. 3. 14 days ripened curd Fig. 6. Variation of force against depht 
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microstructure for14 days ripened curd 
 
The breakdown of protein matrix results in decreasing the firmness of 
samples, fact that is shown in figures 5 and 6 where it can be observed a decrease in 
value of penetration force at 14 days ripened curd comparing with 7 days ripened 
curd. The same evolution was noted by panellists who scored 4.3 points for 14 days 
ripened curd, comparing with 4.4 points for 7 days ripened curd. 
A different situation is noticed comparing the score of firmness for 
plasticized curd with the score of firmness for 7 days ripened curd (4.1 in the first 
case and 4.4 in the second case). Cheese hardness was highly correlated with its 
chemical composition: increased protein and NaCl resulted in higher cheese 
hardness, while higher contents of water and fat and pH, as expected, reduced 
hardness. Kashkaval was ranked fourth according to its hardness, after Provolone, 
Ras and Gouda (Hassan, 1988). 
 
 
Fig. 7. Sensorial analysis score 
 
The rubberiness, associated with the elasticity of the sampes, decreased in 
the two ripening weeks. The plasticized curd obtained 4.5 points, comparing with 
4.3 points for 7 days ripened curd and 4.2 points for 14 days ripened curd. The 
opposite evolution was registered for creaminess, which increased with increasing 
the ripening period. This can be explained by the transformation of fat globules. As 
general conclusion of sensorial analysis, the consumers prefer caracteristics of 7 
days ripened curd were much appreciated than plasticized curd but less appreciated 
than 14 days ripened curd. This tendency was noticed also by producers who prefere 





With an increase in the ripening period, casein network started to rearrange 
and therefore new bonds (cross-links) were formed among the peptides due to the 
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disruption of fat globules. Elasticity was greatly influenced by increasing the 
ripening period, which was due to the occurrence of proteolysis and lipolysis 
reactions during the ripening of the cheese. Consumers prefer a soft ripening of 
cascaval cheese.  
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